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[HOACHUTEJIbHAA 3AITMCKA

Pabouas mporpamma coctaBiieHa Ha ocHoBe DenepanbHOro I'ocynapcTBEHHOrO CTaHAAPTA,IPOTPaMMBI MO OMOJIOTHU AJsl 0011e00pa30BaTeIbHBIX
mkon (coopuuk buonorus. PabGounme mporpammel. IlpeamerHas nuHUS ydueOHUKOB «JluHus >km3Hm». 10—I11 kmaccel: yue6.mocobue miis
001eo0pa3oBaTeIbHbBIX. Opranu3amuii: 0azoBbiii ypoBenb / B. B. Ilaceunmk, I'. I'. HIBenos, T. M. EdumoBa. — M. : Ilpocsemenue, 2017),
MOJIHOCTBIO OTpaXkarouieil coxaepkanue llpuMepHON mporpaMMmbl, C JOTOJHEHHUSIMH, HE TPEBBIMIAIONIUMU TPeOOBaHUS K YPOBHIO IMOATOTOBKH
00ydaromuxcsl.

HopmaTuBHo-paBoBbIe JOKYMEHTHI, HA OCHOBAHMHM KOTOPBHIX pa3padoTrana paGoyasi mporpamMma:
e OenepanbHBIN rOCyIapCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT CPeAHEro odmero oopa3oBanus (yTB. IpukazoM MUHHCTEPCTBA 00pa30BaHUs U
Hayku P® ot 17 mas 2012 r. N 413). [TognyskT 6 u3menen ¢ 7 aBrycra 2017 r. - [Ipukaz Muno6paayku Poccuu ot 29 urons 2017 r. N 613
e Oenepanbhblil 3ak0H PO o1 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoit denepanuny, cT. 2, 1. 9;
denepanbHBIN TOCYIapPCTBEHHBIM 00pa30BaTENbHBIA CTAaHIAPT;
nucbMo0 MuHucTepcTBa oOpazoBanust U Hayku P® or 19 ampens 2011 r. Ne 03-255 «O BBenmeHuu ¢enepaibHOro TrocyJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHapTa 00IIET0 0Opa30BaHUSI;
® (enepanbHBIN NepedyeHb YUeOHUKOB, PEKOMEHIOBAHHBIX MMHHUCTEPCTBOM 00pa3oBaHUs U Hayku P® Kk MCHonbp30BaHUIO B 00pa30BaTEIIbHOM
rpoiiecce B 001eo0pa3oBaTeNbHbIX yupexkaeHusax, Ha 2019-2020 rr., np. MunuctepcTBa oOpa3zoBanus 1 Hayku PO Ne 345 ot 28.12.2018
® qnpuka3 MunuctepctBa oOpasoBanust U Hayku P® Ne 1577 ot 31.12.2015 r. «O BHecenuu uszmeHenuid B ®I'OC OOO, yTBepKAEHHBIN
npuka3zoM MunucTepcTBa oopa3zoBanus u Hayku PD ot 17.12.2010 r. Ne 1897»;
® OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMoil cpeaHero (moxHoro) oodmero odpazoanus MOY Ilerposckas OOIII
¢  yyebHBIM aHoM MOY Ilerposckas OOILL
Ha OCHOBe:

e [Iporpamma: [Iporpamma mo Ouonoruu st 001e00pa3oBaTeNbHBIX KO (cOopHUK bruonorus. Paboune nmporpammer. [Ipenmernas nuHus
yueOHUKOB «JIuans xu3Hm». 10—11 kmaccel: ydeb. mocobue ans obmeoOpa3oBaTeNbHBIX. OpraHn3anuii: 0a3oBelii ypoBeHb / B. B.
[Taceunuk, I'. I'. lIsenio, T. M. E¢pumona. — M.: IIpocBemenne, 2017

® VueOHuk: buonorus. 10 kin.: yueOHUK 1151 oOmieoOpazoBarenbHbIX yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M.,
IIpoceemenue. 2019 .

[Ipenmnaraemass pabouas mporpaMMa peaiusyercs Npu HCIOJIb30BaHUM yueOHUKOB «buomorus. 10 xmacc» u «buonorums. 11 kmace» mox
penakuueit mpodeccopa B. B. Ilaceunuka. [Iporpamma coctaBieHa B COOTBETCTBHH € TPEOOBAHMIMU K pe3yJibTaTaM CpeIHero ooimero oopa3oBaHus,
yTBepkJIeHHBIMI DeiepaIbHbIM IOCYy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM CPEIHETr0
oOmero oopa3oBaHusI.

[Iporpamma paspabotaHa ¢ y4€TOM aKTyalbHBIX 3a7ad OOYYCHHs, BOCIUTAHUS M pa3BUTHs oOyuaromuxcs. [IporpamMma y4uMTHIBAET YCIOBWS,

He0OXOUMBIE IS Pa3BUTHS JMUYHOCTHBIX U TO3HABATEIbHBIX Ka4eCTB 00YyUYaOIINXCS.
[Tporpamma BKIIIOUAEeT 0053aTENBHYIO YaCTh Y4eOHOTO Kypca, N3NI0KEeHHYI0 B «IIpuMepHOi OCHOBHOW 00pa3oBaTeinbHOI MporpaMmMe mo OMOJIOruH Ha
YpOBHE CpeiHero o01mero oOpa3oBaHMs» M paccydTaHa Ha 68 dYacoB. B mporpamme COAepKUTCS TNPUMEPHBIM TepeueHb Ja0OpaTOPHBIX H
MPAaKTUYECKHX PabOT, HE BCE U3 KOTOPBIX O0S3aTEIbHBI JJIS BBHIMOJHEHHS. YUHUTEIb MOXXET BBIOpPATh M3 HUX Te, JUIs MPOBEICHHUS KOTOPBIX €CTh
COOTBETCTBYIOIINE YCIOBUS B IIKOJIE.



http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

OcBoeHue mnporpaMmbl MO0 OHOJOTHMM 00ECHEUMBACT OBJIAJCHHE OCHOBAMH Y4E€OHO-MCCIIEOBATENbCKON JAEATENbHOCTH, HAYYHBIMH METOIaMU
pELICHUS Pa3InYHBIX TEOPETHUCCKUX U MPAKTHYECKUX 3a/1a4.
W3ydenune 6uosoruu Ha 6a30BOM YpOBHE OPUEHTHPOBAHO Ha o0ecrieueHne o011eo0pa3oBaTeNIbHOM U O0IIEKYIbTYpHON MOATOTOBKU BBIITYCKHUKOB.
Ha 6a30Bom ypoBHe u3ydenue npenmera «buomorus», B 4acTu GOpMUPOBAHUS y 00YUAIONIMXCS HAYYHOTO MUPOBO33PEHHSI, OCBOCHHUS OOIIEHAYIHBIX
METO/O0B, OCBOCHUS MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX 3HAHWH, OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SX C IIPeIMEeTaMu 00JIacTel €CTeCTBEHHBIX,
MaTeMaTH4eCKUX U TYMaHUTapHBIX HAYK.

PaGouas mporpamma 1o 6MOJIOTUH BKIIOYAET CIEIYIOIINE Pa3elibl:

. [losicHuTenpHAS 3amKCKA.

. Ob1mas xapakTeprcTika y4eOHOT0 MpeMeTa ¢ OnpeAesieHUEM LeNiel U 3a/1a4 ero U3y4eHusl.
. Mecto xypca 6uooruu B y4eOHOM ILIaHE.

. Pe3ynbTarsl ocBoeHUS Kypca OUOJIOrHMH — JIMYHOCTHBIE, IPEAMETHBIE U METalpeIMETHBIC.

. Coneprxanue Kypca OMOJIOTHH.

. [Inanupyemsble pe3ynbTaThl U3yUeHUs! Kypca OMOIOTHH.

. KanenmapHo-remaTndeckoe riaHupoOBaHHUE.

~N N RN

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HAYYHOrO 0Opa3zoBaHMsA OMOJIOTHS KaK y4eOHBIA IMpeaMeT 3aHMMAaeT Ba)KHOE MECTO B (POPMHPOBAHMU: HAYYHOH KapTHHBI
MuUpa; GYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAMMOM ISl TIOBCETHEBHOW JKM3HU; HABBIKOB 3/I0POBOTO M OE30IMACHOTO JUISl YEeJIOBEKA M OKPYKaIoIIeH
cpensl 00pasa KU3HH, IKOJIOTUYECKOTO CO3HAHMS; IEHHOCTHOTO OTHOIICHHSI K )KMBOW MPUPOJE U YEIOBEKY; COOCTBEHHOMN MO3UIIMHU 110 OTHOIICHHUIO K
Onosornueckoi MHGOPMAIINH, TOJTy4YaeMOl W3 Pa3HbIX MCTOYHUKOB. M3ydeHue OMOIOTHM CO37aeT yCIIOBUS I (POPMUPOBAHUS Y OOYUYaAIOIIUXCS
HUHTCJUICKTYAJIbHBIX, I'PAXIAaHCKNX, KOMMYHHUKAIIMOHHLIX U I/IH(bOpMaI_[I/IOHHBIX KOMHGTGHHHﬁ.

N3zydenue kypca «bruonorus» B ctapiieid MKoje HAMPaBICHHO Ha PEIICHUE CISIYIOINX 3a/1ay:

1) dopmupoBaHue cucTEMBbl OMOJIOTUYECKUX 3HAHUHN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTUHBI MHPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIUXCs, WX HHTEIUICKTYyalbHOE W HPABCTBEHHOE COBEPIICHCTBOBaHHE, (DOPMHUPOBAaHME Y HUX TYMAHHCTHYECKUX
OTHOIICHHUN U 3KOJIOTUYECKH L[eIecO00pa3HOro MOBECHUS B OBITY U TPYJOBOM NEATEIHHOCTH;

3) BbIPaOOTKY MOHMMAaHHUSI OOIICCTBEHHON MOTPEOHOCTH B Pa3BUTHH OWMOJIOTHH, a Takke (POpMUpOBaHWE OTHONICHHS K OMOJOTHH KaK BO3MOYKHOMU
obnactu Oyaymiei MpakTHIECKOH NesATeThbHOCTH.

Lesm OGuosornvyeckoro o0pazoBaHus B CTApIIeH mKoye (GOPMYITUPYIOTCS Ha HECKOJIBKUX YPOBHSX: TJIO0QIBHOM, METANIPEIMETHOM, JIMYHOCTHOM
U TIPEIMETHOM, Ha YPOBHE TpEOOBaHMI K pe3yJIbTaTaM OCBOCHUS COACPKAaHUS MPEAMETHBIX IPOTPaMM.

['nmoGanpHBIe 1IN OHOJIOTUYECKOTO O0pa30BaHUS SBIAIOTCS OONIMMHU It OCHOBHOM M CTaplied IIKOJNBI W OMPEACIISIOTCS COIMATbHBIMHU
TpeOOBAaHUSAMH, B TOM YHCJIEC M3MEHEHHEM COIMAIbHOW CUTYallud Pa3BUTUS — POCTOM MH(POPMALMOHHBIX MEPErpy30K, U3MEHEHHEM XapakTepa W
Croco0OB OOIIEHUSI M COIMAIBHBIX B3aUMOICHCTBUN (00BEMBI M CHOCOOBI TMOJMY4YEHUS WH(OpPMAIUU MOPOKIAAIOT PsII OCOOEHHOCTEH pa3BUTHUSA
COBPCMCHHBIX HO,Z[pOCTKOB). HaH60nee MNPOAYKTUBHBIMU IJId PCUHICHUA 3ala4 Pa3BUTUSA IMOAPOCTKA ABJIAIOTCA CONUOMOpPAIbHAA U UWHTCIUICKTYaJlbHaA
B3pOCIIOCTb.




[Tomumo 3TOrO, THOOANBHBIE LETH (QOPMYITUPYIOTCS C YYETOM PACCMOTPEHHs OMOJIOTUYECKOTO 00pa3oBaHUs KaK KOMIIOHEHTAa CHUCTEMBI
00pa3oBaHUs B LIEJIOM, [TO3TOMY OHH SIBIISTIOTCSI HANOOJIee OOIIMMU B COIUATBHO 3HAYUMBIMH.
C y4éToMm BBIIIICHa3BAaHHBIX TOIX00B II00ATEHBIMH LIEISIMHU OUOJIOTHYECKOTO
00pa3oBaHMs ABISIOTCS:
— couMaJu3anus OOYyYaIOIIUXCS KaK BXOXKIEHHE B MHUP KYJIBTYPbl W COIIMABHBIX OTHOIIEHHWH, 00ECIEYMBAOIIEee BKIIOYCHHE YYAIIUXCS B TY
WA UHYIO TPYIITy JTH00 OOITHOCTh — HOCUTENS €€ HOPM, IEHHOCTEH, OPHUEHTAIINH, OCBANBAEMBIX B ITPOIECCE 3HAKOMCTBA C MUPOM JKUBOU MTPHPOIBL;
— mnpuodIIeHHe K TO03HABATEIBHON KyJIbType KaK CHCTEME IO3HABATENIbHBIX (HAYYHBIX) IICHHOCTEH, HAKOIUIEHHBIX OOIIECTBOM B cdepe
OMOJIOTUYECKON HAYKH.
[Tomumo 3TOTO, OHOTOTHYECKOe 00PAa30BaHKE HA CTAPIICH CTYNCHH MPU3BAHO O0ECTICUNTH:
— OpPHEHTALUHIO B CHCTEME 3THYECKHX HOPM W IEHHOCTEH OTHOCHUTEIHHO METOJOB, PE3YJIbTaTOB M JOCTIIKCHHI COBPEMEHHOW OMOJOTHYECKON
HaYKH,
— pa3BHUTHE MTO3HABATEIBHBIX KAYE€CTB JIMYHOCTH, B TOM YHCJIC TO3HABATEIBHBIX HHTEPECOB K U3YUCHHIO OOIIUX OMOJIOTUYECKUX 3aKOHOMEPHOCTEH 1
caMoMYy TPOIlecCy HayYHOTO MMO3HAHUS;
— OBJaJeHHe Y4YCOHO-TIO3HABATEIBHBIMH W  IEHHOCTHO-CMBICJIOBBIMH KOMIIETEHTHOCTSIMH ~ JUIi  ()OPMUpPOBAHMS  IO3HABATEIBHOH W
HPABCTBEHHOW KYJIbTYPbl, HAYYHOTO MHPOBO33PEHHs, a TaKKe METOJOJIOTHEH OHOIIOTHUYECKOT0 SKCIIEPUMEHTA M DJIEMEHTAPHBIMH METOJAMH
OMOJIOTUYECKHUX MCCIICIOBAaHUM;

— (hopMHEpOBaHME YKOJIOIMYECKOT0 CO3HAHUS, IECHHOCTHOIO OTHOLIEHUS K )KUBOU IIPUPOJIE U YEIIOBEKY.
MECTO KYPCA BHUOJIOT'M B YYEBHOM IIJTAHE

KonnyectBo 4acoB, OTBOOMMOE Ha W3ydYeHHE OHMOJOTMM B CTapIIei MIKOJE, 3aBHCHUT OT YYeOHOro IUIaHa, YTBEP)KICHHOTO 00pa30BaTEIbHOM
opranm3anueii. Jlanaast pabouasi mporpamMma paccyrTaHa Ha MpoBeleHHe | Yaca KJIACCHBIX 3aHSATUN B HEAETIO MPU W3YUYCHHH TPEIMETa B TCUCHHE
nByx jiet (10 u 11 xnaccer). Obmiee uncio yueOHbIX yacoB 3a 2 roga oOydeHust coctasisieT 68 4, u3 Hux 34 4 (1 1 B Heneno) B 10 kmacce, 34 1 (1 u B
Henento) B 11 kiacce.

Kypcy Owonornu Ha crynmeHuW cpeaHero oOmero oOpa3oBaHUsS MPEAIISCTBYET Kypc OHOJIOTHH, BKIIOYAIOIIMKA 3JIEMEHTApHBIC CBEACHUS 00
OCHOBHBIX OHMosornyeckux oobekrax. CozaepikaHue Kypca OMOJIOTMM B OCHOBHOM IIKOJIE, CIIY>)KUT OCHOBOHM JUIsl M3Y4EHHUS OOIIMX OMOJIOrMYECKHX
3aKOHOMEPHOCTEH, TEOpHii, 3aKOHOB, THITOTE3 B CTapIIeH IIKOJIE, TJe 0CO00e 3HAUCHHE MTPHOOPETAIOT

MHUPOBO33PEHUYECKHE, TEOPETUUECKUE TTOHATHS.

Takum o06pa3om, coaepxkaHue Kypca OHOJOTMM B CTapiied IKosie, OoJiee MOJHO pacKpbiBaeT o0OIMe OWOJIOTHYECKHE 3aKOHOMEPHOCTH,
MIPOSIBIISIONIMECS HA PA3HBIX YPOBHSIX OpraHU3alluu )KUBOW TIPUPOIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI'MN

JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKISHUS O0IIET0 00pa3oBaHus B 00y4eHUH OMOJIOTUU B CpeaHEH (ITOHO) IIKOJIEe JOHKHA OBITH HAIMIpaBJIeHA Ha
TOCTIDKEHUE 00YYaIONIMMUCS CIEAYIOMNX JIAYHOCTHBIX Pe3yJIbTATOB!

1) peanu3anuu dTHUECKUX YCTAHOBOK 10 OTHOIIEHUIO K OMOJIOTUYECKUM OTKPBITUSM, UCCIICIOBAHUSM U UX PE3YJIbTATaM;

2) mpu3HaHUS BBICOKOW IEHHOCTH JKHU3HU BO BCEX €€ MPOSBICHHSAX, 3J0POBBS CBOETO M IPYTUX JIIOJEH, pealn3alui yCTaHOBOK 3I0pPOBOTO 00Opasa
KU3HU;




3) copMUPOBAaHHOCTH TIO3HABATENBLHBIX MOTHBOB, HAINPABICHHBIX HAa MOJTYYEHHE HOBOTO 3HAaHWUS B O0JIACTH OHOJNIOTUM B CBSI3U  C
Oyymiei mpodhecCuoHaIbHOMN EATeTbHOCTHIO WM OBITOBBIMU IIPOOJIEMaMu, CBI3aHHBIMU C COXpPaHEHHWEM COOCTBEHHOTO 3J0POBBS M IKOJIOTHUECKOU
0€30MMacHOCTH.

MeTtanpeaMeTHbIMH pe3yJIbTaTAMH OCBOCHHMSI BHIITYCKHUKAMU CTapuIel IIKOJIbI 6a30BOro Kypca OHMOJIOTHH SIBIISIFOTCS:

1) oBnajeHHe COCTABISIIOIIMMH MCCIEAOBATEIbCKOM W TMPOCKTHOMW JEATEIHHOCTH, BKIIOYas YMEHHUS BHJAETh MpoOJeMy, CTaBUTh BOIIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh OIpeeIeHHs MOHATUAM, KilaccuuuupoBarb, HabI01aTh, MPOBOIUTH SKCIEPUMEHTHI, JeJIaTh BHIBOJBI U 3aKJIIOUEHUS,
CTPYKTYypUPOBATh MaTepHal, OObSICHSITh, JOKA3bIBATh, 3AIUIIATH CBOU HJICH;

2) ymeHus paboTaTh ¢ pa3HbIMU MCTOYHHKAMHU OMOJOTHYECKOW WH(OPMAIIMU: HAXOIUTh OMOJIOTHYECKYI0 MH(POPMAIMIO B PA3IMYHBIX MCTOYHHUKAX
(Tekcte yueOHUKA, HAYYHO-TIOMYJSIPHOW JHUTEpaType, OMOJOTHYECKHX CIIOBApsIX M CIPABOYHMKAX), aHAIM3UPOBATH M OICHUBATh HH(OpMAIHIO,
npeoOpa3oBbIBaTh HHPOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO;

3) cmocoOHOCTh BBIOMPATH IIETIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JACHCTBHSIX M TOCTYNKAaX IO OTHOIICHHIO K JKUBOU MPHPOJE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

4) yMeHHUS aJCeKBAaTHO WCIIONH30BATh pPEUYEBBIC CPENCTBA [UIsl JAMCKYCCHU M apryMEHTAllMd CBOCW TIO3WIIMH, CPaBHUBATh pa3HbIE TOYKH
3peHusi, apryMEHTUPOBATh CBOIO TOUKY 3PEHHUs, OTCTAauBaTh CBOIO MO3UIIUIO.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHUSI BBIITYCKHUKAMU CTApIICH IMIKOJIBI Kypca OHOIOTHH 6230BOT0 YPOBHS SIBIISIOTCS:

B no3naeamenwvnoii (unmennekmyanvnoit) ciepe:.

1) xapakTepucTHKa COACpXKaHHUS OMOJOTHYECKHX TeOopuid (KIETOUYHAs, SBONIOIMOHHAs Teopusi JlapBuHa), yueHuss Bepuaackoro o Ouocdepe;
3aK0HOB MeHiens1, 3aKOHOMEpPHOCTEH N3MEHYMBOCTH; BKJIaJ[a BBIJAIONINXCS YUEHBIX B pa3BUTHE OMOJIOTUYECKON HAyKU;

2) BBIIEJICHHUE CYIIECTBEHHBIX NMPU3HAKOB OHMOJIOTHMYECKHX OOBEKTOB (KJIETOK: PACTHTEIBHBIX M YKHBOTHBIX, NOSACPHBIX MU SICPHBIX, MOJOBBIX U
COMATHYECKHUX; OPTaHU3MOB: OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX; BHOB, IKOCHUCTEM, OWOC(hephl) U MpoleccoB (0OOMEH BEIISCTB, Pa3MHOXKEHUE,
JIelIeHUe KJIETKH, OIUIOIOTBOPEHHE, EHCTBIE NCKYCCTBEHHOTO M €CTECTBEHHOTO0 0TOOPOB, (hOPMHpOBAHKE MPUCTIOCOOIEHHOCTH, 00pa30BaHNE BHUJIOB,
KpYTOBOPOT BEILLECTB U MpPEBpaIlleHus

SHEPTUU B IKOCHUCTEMaxX U ouochepe);

3) oObsicHeHHE poiu OHOJIOTHH B (OPMHUPOBAHMH HAYYHOTO MHPOBO33PEHHUS; BKIaJga OMOJIOTHYECKUX TEOpuid B (OPMHPOBAHHUE COBPEMEHHOMU
€CTECTBCHHO- HAYYHON KapTHUHBI MUPA; OTPULIATEIHHOTO BIIHMSHHS aJTKOTOJIS, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE YEIOBEKA; BIUSHUS
MyTareHOB Ha OPraHU3M YeJIOBEKa, 3KOJOTMYECKUX (DAaKTOPOB Ha OpPraHM3MBI, MPHUYMH HBOJIIOLUU, U3MEHSEMOCTH BUJOB, HapYLICHUI pa3BUTHS
OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBAaHUN, MyTAIlHi, yCTOWYMBOCTH U CMEHBI SKOCHUCTEM;

4) mpuBeAeHHE NOKA3aTEeNbCTB (apryMEHTAlMsl) €IUHCTBA KUBOM M HEKHUBOW IMPUPOJIBI, POJCTBA >KUBBIX OPraHM3MOB; B3aUMOCBS3€H OpPraHU3MOB
1 OKPYKAIOIICH Cpelibl; HEOOXOAUMOCTH COXPAaHEHUSI MHOTOOOpa3Hsl BHJIOB;

5) yMeHue T0JIb30BaThCs OMOJIOTMYECKON TEPMHUHOIOTHEH U CUMBOJIUKOM;

6) pelmieHuE >IIEMEHTAPHBIX OWOJIOTMYECKUX 3a/ad; COCTABIICHUE DJIEMEHTAPHBIX CXEM CKpPEUIMBAaHUS W CXEM IepeHOca BEUIECTB M JHEPIHH
B 9KOCHUCTEeMax (IIeMU MTUTaHUsA);

7) onucanue oco0eil BUI0B 10 MOP(HOIOTHIECKOMY KPHTEPHIO;

8) BbIABICHHE HM3MEHYMBOCTH, MPHUCIOCOOJIEHUM OpPraHW3MOB K cpene oOMTaHUS, HCTOYHUKOB MYyTareHOB B OKpy’Kaiolled cpene
(KOCBEHHO), aHTPOITOTEHHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH; H3MEHEHHH B 9KOCHCTEMAX Ha OMOJIOTHUECKUX MOJICIISX;




9) cpaBHeHHE OMOJIIOTUYECKUX OOBEKTOB (XMMHUYECKUH COCTAaB TN KMBOW M HEXKHMBOH NMPHUPOJBI, 3apOABII YeIOBEKa U JIPYIMX MIICKONHUTAIOIINX,
MPUPOIHBIE SKOCUCTEMBI U arpo3KOCHUCTEMBI CBOEH MECTHOCTH), IMPOLIECCOB (€CTECTBEHHBIM U MCKYCCTBEHHBIH OTOOpBI, MOJIOBOE M Oecmoiioe
pa3sMHOXKeHHUs1) U (HOPMYITUPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.

B yennocmmno-opuenmayuonnoi cghepe:

1) AHAJIM3 W OLCHKA PAa3JIMYHBIX THUIIOTC3 CYHIHOCTHU KU3HH, MPOUCXOKICHHUC YCIIOBCKA W BO3HUKHOBCHHUC JKU3HU, I‘JIO63.JII>HI:IX 9KOJOTHYCCKUX
mpoOJjieM U MyTel WX PEIIeHHs], TIOCISACTBUNA COOCTBEHHON NEATEILHOCTH B OKpY’Karollel cpene; Ouonorndeckod MH(pOpMaInu, MmoiaydyaeMon u3
Pa3HbBIX UCTOYHUKOB;

2) OIeHKa DJTUYECKUX aCIEeKTOB HEKOTOPBIX HCCIeAOBaHUNH B 00JacTU OMOTEXHOJOTHH (KJIOHMPOBAaHUE, HCKYCCTBEHHOE OIUIOJAOTBOpPEHUE,
HaIpaBJI€HHOE U3MEHEHHE TEHOMA).

B cgpepe mpyooeoii Odeamenvnocmu: OBIaJeHWE YMEHHSMH M HaBbIKAMH ITOCTAHOBKH OWOJIOTMYECKUX DJKCHEPUMEHTOB U OOBSCHEHHS HX
pe3yabTaToB.

B cepepe ¢puzuueckoii odeamenvnocmu: 000CHOBaHHE U COONIOJEHHWE Mep NPOPUIAKTUKH BHUPYCHBIX 3a00J€BaHUM, BPEIHBIX MPHUBBIYEK
(kypeHue, ynoTpediieHue alKoroJsl, HAPKOMAaHWs ); TPaBIII TOBEACHUS B OKPYXKAIOIICH cpeie.

COHEPXAHUE KYPCA BUOJIOT A

buoJiorusi Kak KOMIUIEKC HAYK O KMBOM Npupoae

buomorusi kak KOMIUIEKCHAash HayKa, METOJIbl HAy4YHOTO IIO3HAHHUSA, UCIIONIb3yeMble B Ouonoruu. CogpemenHvle Hanpasienus 6 OUOIOUU.
Ponb Guonoruu B popMUpOBaHUU COBPEMEHHOM HayYHON KapTUHBI MHpa, IPAKTHUECKOE 3HAaUeHHE OMoJIoTnYeckuX 3HaHui. buonoruueckue cucremMsl
KaK TpeMeT U3ydeHHs OMOJIOTHH.

CTpyKTypHBIE M PYHKIMOHAJIbHBIE OCHOBbI KM3HHU

MonekysipHble OCHOBBI kHM3HU. Heopranwdeckue BemiecTBa, ux 3HaueHue. OpraHudeckue BeliecTBa (yrieBOMBI, JHMHIbLI, OCIKU, HYKICHHOBBIE
kucioTel, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue seujecmea kiemxu. Hanomexunonocuu 6 ouonocuu.

[urtonorus, Meroasl HUTOIOTUU. PO KJIETOYHOW TEOPUU B CTAHOBICHUHM COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHBI Mupa. KieTku mpoxapuor
1 3yKapuoT. OCHOBHbBIE YaCTU ¥ OPTaHOUBI KIETKH, UX (QYHKIIHH.

Bupycel — HexiieTouHas opMa XKU3HU, MEPBI TPOPHUIAKTUKH BUPYCHBIX 3a00JIeBaHUIA.

KuznenesrenbHocTh KieTku. [lmactuueckuit oomen. dorocuHTes, XemMocuHTe3. brocunte3 Oenka. DHepreTHYecKuid oOMeH. XpaHeHue, Irepeaada
U peayin3alus HaclIeICTBEHHOM uHpopManuu B kieTke. ['enernueckuil koa. I'en, renom. ['enomuxa. Bauanue HapkoceHHbIX 8ewecme HA NPOYeccyvl 8
K1emxe.

Knerounsrii nuki: uaTepdasa u aenenue. MUTo3 u Meiio3, nx 3HaueHne. COMaTUYECKUE U MTOJOBBIE KIETKH.

Opranusm

Opranusm — eIruHOe 1IEN0E.

KuznenesarenbHOCTh opranusMa. Perymsiius GyHKIHA opranu3Ma, roMeocTas.

Pazmuoxxenue opranusMoB (Oecmonoe u mosioBoe). Cnocodvl pazmHodiceHus y pacmenuil u dicueomusix. UHIUBUAYaTbHOE Pa3BUTHE OpPraHU3Ma
(OHTOI‘GHGS). HpI/I‘-II/IHBI HapyH_IeHI/Iﬁ paBBI/ITI/IH. PerO,Z[yKTI/IBHOC SI[OpOBI:e YCJIOBCKA, IIOCICACTBUA BJIHUAHUA aJIKOI'OJId, HUKOTHUHA, HapKOTI/I‘-IGCKI/IX
BEIIIECTB Ha SMOPHOHAIILHOE Pa3BUTHE UeoBeKa. XKusHenHble YuKivl pazHbvix epynn opeanusmos.




I'enetnka, w™eroabl TeHETHMKHU. [‘eHeTHUeckass TEPMHUHOJOTHS M CHMBOJIMKA. 3aKOHBI HacieacTBeHHocTH [. Menaensa. XpomocoMHas
TEeOpHs HacieACcTBeHHOCTH. Onpenenenue noja. CHENIeHHOe C I0JI0M HAClIeJOBaHUE.

I'eneruka yenoBeka. HaciencTBeHHBbIC 3a00IeBaHUS YEIIOBEKA U MIX MIPEIYTPEKACHUE. ITUIECKUE aCTIEKTHI B 00JIACTH MEIUIIMHCKON T€HETHUKH.
I'enorun u cpena. HenacnencrteenHas nu3aMeHunBOCTh. HacnencrBenHas n3amMeHUnMBOCTb. MyTanuu. MyTareHsl, X BIMSIHUE HA 3JJOPOBbE YEJIOBEKA.
JloMecTukanus u cenekmus. MeToIsl ceneKuu. bruorexnomnorus, e€ HanpaBlIeHUs U IEPCIEKTUBEI pa3BuThs. buobezonacnocme.

Teopus 3BoI0HUMN

Pa3BuTte 3BOMIONMOHHBIX HJeH, 3BoiatonMoHHass Teopuss Y. Jlapeuna. CuHTeTHYecKas Teopusl 3BoJoUMU. CBHUAETENbCTBA 3BOJIOLUU KUBOU
pUpoIbl. MUKPO3BOIIOLHS U MaKpo3BoJIOLUsA. Bun, ero kpurepuu. [lonynauus — sneMeHTapHasi €IMHUIA YBOJIIOLUU. J[BHKYIIHE CHIIBI 3BOJIIOLINH,
WX BIIMSIHUE Ha TeHO(OH nomysiinud. HampaBneHus: 3BOTIONUY.

MHuoroo6pasue opraHu3MoB Kak pe3ysbTar 3BoJouuud. [IpuHIune! kiiaccuukanuy, CUCTeMaTrKa.

Pa3ButHe xu3nn Ha 3emie

['mnotessl mpoucxoxkaeHus KU3HA Ha 3emiie. OCHOBHBIE TAIbl BOJIIOLMHA OPTraHUYECKOT0 MUPA Ha 3eMIIE.

CoBpeMeHHbIE MTPEACTABICHUS O IPOUCXOXKICHUN YETI0BEeKa. DBOJIIOIMS YeNloBeKa (aHTponorenes). JABmxkyniue cuibl antpornoreHesa. Pacel uenosexa,
UX TIPOUCXOKIEHUE U €AUHCTBO.

Opranu3mbl 4 OKpYy:Kaas cpeaa

[IpucnocoOnaeHus: OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB.

buoreorieno3. Dxocucrema. PaznoobOpa3ue sxocucTeM. B3anMOOTHOIICHHS TOMYJISIIUN pa3HBIX BHIOB B dKOCHCTeMe. KpyroBopoT BEUIECTB M MOTOK
SHEPTUM B JKOCHUCTEME. YCTOWYMBOCTh M JIWHAMHUKa 3KocucteM. llociencTBusi BIWSAHMS AESITEIBHOCTH 4YEIOBEKAa Ha 3KocucTeMbl. CoXpaHEHHE
Oropa3zHo00pa3usi KaKk OCHOBA YCTOMYHUBOCTH IKOCHUCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEPHI.

Kpyzosopomul sewyecme 6 buocgepe.

['moGanpHBIC aHTpOTIOTEHHBIE H3MEeHEeHHs B Onocdepe. [Tpobaembl ycTONYMBOTO pa3BUTHS.

Ilepcnexmuebi pazeumus OUONOSUHECKUX HAYK.

IIpumepHBbIii HepedeHb JJa00PATOPHBIX M NPAKTHYECKHUX PA00T (HA BBHIOOpYUHTEJIsI):

1. Ucionp30BaHme pa3IMUHbIX METOJOB MPHU U3yYCHUH OMOJIOTHYECKUX O0BEKTOB. (MpaKTHYecKasi padoTa)
2. TexHUKa MUKPOCKOIIUPOBAHUS.

3. M3y4eHune KJIeTOK pacTeHHUI U dKUBOTHBIX [TOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U X OMUCaHHe.
4. TlpuroToBiieHHEe, pacCMaTPUBAHUE U OITUCAHUE MUKPOIPENApaTOB KIETOK PACTEHUH.

5. CpaBHEHHUE CTPOCHUS KJIETOK PACTEHUMN, KUBOTHBIX, TPHOOB M OaKTEPHIA.

6. 3ydeHue IBUIKEHUS LIUTOILIIA3MBI.

7. N3ydyeHnue miaazMoiin3a 1 Aemia3MoiIn3a B KIeTKaX KOXKHIIbI JIyKa.

8. M3ydeHue epMEHTAaTUBHOTO PACIICIUICHUS IEPOKCHIA BOJOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX.
9. OGHapyxeHHe 0eJKOB, YTIEBOOB, JUIHUIOB C TTOMOIIBIO KAYECTBEHHBIX PEaKITHH.

10. Beigenenue JIHK.




11. U3y4yeHue kaTamUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMHJIa3bl UM KaTanasbl).

12. HabGnronenre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

13. M3yueHune XpoMOCOM Ha TOTOBBIX MUKpPOIIpENaparax.

14. 3y4yenue craauii Melo3a Ha TOTOBBIX MUKpoOIpenaparax.

15. VI3yueHune cTpoeHMsI IOJIOBBIX KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax.

16. Pemenue aneMeHTapHBIX 3aa4 110 MOJICKYJIApHO# Ouosoruu. [IpakTuueckas padora

17. BelsiBIIEeHHE TPU3HAKOB CXO/ICTBA 3apOJIbIIIEH YEJI0BEKA U IPYTMX [T03BOHOYHBIX )KMBOTHBIX KaK JOKa3aTEIbCTBO UX POJCTBA.
18. CocTaBiieHHE 3JIEMEHTAPHBIX CXEM CKpPEIIMBAHUS (MPAKTHYECKAs padoTa)

19. PemieHne renernyeckux 3aaad. (mpakTuyeckasi padora)

20. M3yuenue pe3yabTaTOB MOHOTMOPUAHOTO U AUTHOPUIAHOTO CKPEIIMBAHUS Y IPO30(HIIBI.

21. CocraBiieHue U aHAJIU3 POJOCIOBHBIX UEIOBEKA. (MpaKTHYecKasi paboTa)

22. 3yueHue u3MEeHYMBOCTH, TOCTPOEHNE BApUALMOHHOTO psiia U BApUALIMOHHOW KPUBOM.

23. Onucanne peHoTuna. (MpakTUYecKasi padbora)

24. CpaBHeHHUE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIO.

25. Onucanue NpucnocoO0JICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapakTepa. (MpaKkTuyeckas padora)
26. BeisBiieHre nmpucrioco0JeHN OPraHu3MOB K BIUSHUIO Pa3JIMYHBIX SKOJOTHYECKHUX (DAaKTOPOB. (MpaKkTHUYecKasi padoTa)
27. CpaBHEHHE aHATOMHUYECKOTO CTPOCHHUSI PACTCHUI Pa3HBIX MeCT OOUTaHuUs. (MpaKkTHYecKasi padoTa)
28. Meroapl u3mMepenus GakTopoB cpeabl 0OuTaHus. (MpaKkTHYecKasi padoTa)

29. N3yueHue 3KOJOTUYECKUX afanTaluil yeloBeka. (MpakTuieckas padora)

30. CocTaBieHre MUIIEBBIX 1ENEN. (MpaKkTHYeckasi padora)

31. 3yuyeHue u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH. (MMPaKTH4YecKas padora)

32. MoaenupoBaHH€e CTPYKTYP M MPOLIECCOB, MPOUCXOIAIINX B AKOCUCTEMAaX. (MpaKkTH4Yeckasi padora)

33. OueHka aHTPOIIOT€HHBIX U3MEHEHUH B IpUpoJie. (MpaKTHYecKkas padora)

INTAHUPYEMBIE PE3VJIbTATBI UBYUEHUAKYPCA BHMOJIOI'MN

B pesyiabrare n3ydyeHusi yueOHoro mpeamera «buosiorusi» Ha ypoBHe cpeaHero (IoJIHOro) o0mero o0pa3oBaHHsi BBINYCKHHK Ha 0a30BOM
YPOBHE HAYYHTCH:

— pacKpbIBaTh Ha MPUMeEpax poJib OMOIOTHH B POPMUPOBAHUH COBPEMEHHON HayUYHOW KapTUHBI MUpPA U B IPAKTHUYECKON AEATEIbHOCTH JIIOJCH;

— TIIOHMMaThb M OIUCBIBaTh B3aHUMOCBS3b MEXKIY €CTECTBEHHBIMM HayKaMu: OMOJIOTHEH, (U3UKOM, XMMHEH; yCTaHaBJIMBaTh B3aHMMOCBS3b
IIPUPOHBIX SABJICHUM;

— MOHHMMATh CMBICII, pa3IMyaTh U ONHUCBHIBATH CHUCTEMHYIO CBSI3b MEX]y OCHOBOIOJIATAOIIMMH OMOJIOIMYECKMMH MOHATUSMM: KIIETKA, OpPraHH3M,
BHUJI, 9KOcucTeMa, buocdepa;

— IPOBOJUTH 3KCIEPUMEHTHl IO HM3YYCHHIO OHOJOTUYECKUX OOBEKTOB U SIBICHUM, OOBACHATH PpE3yJbTaTbl SKCIEPUMEHTOB, aHAIM3UPOBAThH
uX, (OPMYJIHPOBATH BHIBOIBI;




— UCIONB30BaTh OCHOBHBIE METOABl HAy4YHOTO TIO3HAHUS B y4EOHBIX OMOJIOTMYECKUX HCCIEAOBAHUAX, MPOBOJUTH OSKCICPUMEHTHI IO
W3YYEHUIO OMOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSICHATH PE3yJIbTaThl IKCIIEPUMEHTOB, aHATU3UPOBATh UX, (POPMYITHUPOBATH BHIBOIHI;

— ¢GopMyIUPOBATh TUMOTE3bl HA OCHOBAHHUH MPEIIOKEHHOM OMOIOornYeckor HH(GOPMAIIUU U MPEJiaraTb BAPUAHTHI IPOBEPKHU THIIOTES;

— CpaBHHMBATh OMOJIOTUYECKHE OOBEKTHI MEXTy COOOH 10 3aIaHHBIM KPUTEPHUSIM, JIEJIaTh BBIBOJIBI U YMO3AKIFOUEHHUSI HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBATh €TMHCTBO KUBOUM M HEXKUBOU MPUPOIBI, B3AUMOCBSI3H OPTaHIU3MOB M OKPY>KaIOIIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHU;

— MPUBOJUTH MTPUMEPHI BEIIECTB OCHOBHBIX IPYTIIT OPTaHUYCCKUX COSTNHEHHI KIETKH (OCTIKOB, )KUPOB, YIIIEBOIOB, HYKICUHOBBIX KHCIIOT);

— pacro3HaBaTh KJIETKH (TIPOKAPHOT U DYKAPUOT, PACTCHUN W KUBOTHBIX) MO0 OMHCAHHIO, HA CXEMATHYECKUX M300paKCHUSX; YCTaHABIMBATh CBSI3b
CTpOoeHUs ¥ PYHKITUH KOMITIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOT'000pa3ne KIETOK;

— OOBSACHATH MHOTO0Opa3ne OPraHu3MOB, PUMEHSIS IBOJTIOIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYNHBI HACIICICTBEHHBIX 3a00JICBaHUM;

— BBISIBJIATh U3MEHUMBOCTH Y OPTaHU3MOB; CPAaBHUBATh HACIIEACTBCHHYIO U HEHACIIEACTBEHHYIO H3MEHYNBOCTD;

—  BBIBIATH  MOPQOJOTHUYECKUE, (PHU3HOJIOTHYECKHE, ITOBEICHYCCKUE alalTallii  OpPraHU3MOB K  cpelne OOWUTaHMSA H  JICHCTBHUIO
IKOJIOTHYECKUX (PaKTOPOB;

— COCTaBJISTh CXEMBI IIEPEHOCA BEIIECTB M YHEPTHH B DKOCUCTEME (IICTTH TUTAHWS);

— TIPUBOJUTH JIOKA3aTEIHCTBA HEOOXOIUMOCTH COXpaHEHHs OMOpa3HO0Opa3us ik yCTOWYMBOTO PA3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;

— OIICHHUBATH JOCTOBEPHOCTh OMOJIOTUYECKON HH(OPMAIINH, TIOJTYICHHOMW U3 Pa3HBIX UCTOYHUKOB;

— TPEICTaBIATh OWONOTHYECKYI0 HWH(MOpPMAMIO B BUAE TEKCTa, TaOMWIbl, rpaduka, AuarpaMMbl H JIeJlaTh BBIBOJABI Ha OCHOBAaHHUHU
MPECTABICHHBIX JaHHBIX;

— OILIGHUBATH POJIb TOCTHKEHUH TEHETUKHU, CENIEKIINH, OMOTEXHOJIOTHH B MMPAKTUIECKON JESITEILHOCTH YEIIOBEKA;

— OOBSCHATH HEraTUBHOE BIIMSHUE BEIIECTB (ATKOTOJISI, HIKOTHHA, HAPKOTHYECKUX BEIIECTB) Ha 3apO/IbIIIEBOC PA3BUTHE YEIOBEKA.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS

— daeambv HAYYHOe OOBACHEeHUe OUOO2UYECKUM (GaKmam, npoyeccam, AGNeHUIM, 3AKOHOMEPHOCHAM, UCHOAb3YS Ouosocudeckue meopuu
(Knemounyto, 3601I0YUOHHYIO), ViueHUue 0 buocgepe, 3aKOHbl HACIEOCMBEHHOCU, 3aKOHOMEPHOCU USMEHYUBOCMU,

—  Xapakmepuzo8ams COBPEMEHHble HANPAGIeHUss 6 pazeumuu OUOL02UlU, ONUCHIBAMb UX B03MONCHOE UCHONb30BAHUEe 6 NPAKMUYEeCKOU
OdesimenbHOCmU,

— cpasnuamsv cnocoowl Oenenus Kiemku (Mumo3 u metios);

— pewamyp 3a0aqu Ha nocmpoerue gpazmenma emopoti yenu [JHK no npeonoscennomy gppaemenmy nepsoii, uPHK (MPHK) no yuacmxy /JHK;

— pewambs 3a0auu Ha OnpeoeieHue KOIUYeCmed XPOMOCOM 68 COMAMUYECKUX U NONOBbIX KIEeMKAX, d MAaKyice 8 KIemKax neped Ha4daiom OeleHus
(metio3a unu Mumo3a) u no e20 OKOH4aHUU (015 MHO2OKIEeMOUYHbIX OP2AHUZMOS);

— pewamsv 2eHemuyeckue 3a0auu  HA MOHOSUOPUOHOE CKpewusauue, COCMAasisimys —CcxXxembl MOHOSUOPUOHO20 —CKPeWUBaHUus, NPUMEHsis
3aKOHbL HACIEOCMBEHHOCIU U UCNOIb3YSA OUONOSUHECKYI0 MEPMUHONIO2UIO U CUMBOIUKY,

— YCMAaHAasIueams mun HAc1e008aHUs U XapaKmep NposigieHus NPU3HAKA No 3a0AHHOI cxeme pOOOCI06HOU, NPUMEHSSL 3aKOHbI HACIeOCMEEHHOCIU,;
— oyeHusamyv pe3yabmamsl 63aUMOOEUCMBU UeN08eKA U OKpYlcarouell cpedvl, NpOSHO3UPOBAMb BO3MOMNCHbIE NOCAEOCMBU O0esimeNbHOCMU
yenoseKa 05 Cywecmeo8anuusi OMOeIbHbIX OUOIOSULECKUX 00BEKMO8 U YelblX NPUPOOHBIX COOOUECmS.




Yyeono-tremMaTnueckuii miaan 10 kiaacc:

Tembl (pa3aesibl)

KoJsa-Bo uacos

1. BBenenne o)
2.MoJsekyJSIpHBII YPOBEHb 12
3. KileTo4HbIli YPOBEHb 16

33 +1 4 pe3epB

Buab! u popmbl KOHTPOJIs 10 6uosioruu 10 kiace:

Tema.

KomnuuectBo

YETBEPTH

Komnuec
TBO
JacoB.

JlaGopato
PHBIX
pabor.

IIpakTuue
CKHX
pabor.

OKCKy
pcuid.

KonTpon
bHBIC
TeCThI

JlabopaTopHEIe U MpaKTHIECKHE PaOOThHI
( Ha3BaHME)

Bsenenne

5

2

0

1

JlabopaTopHnas pabotal «/cronp30BaHNe pa3IMIHBIX METOIOB ITPH
M3y4eHUN OMOJIOTHYECKUX O0OBEKTOB

TaboparopHas pabora 2 «MexaHH3Mbl CAaMOPETYJISIHI.

MonekysapHbId yPOBEHD

1-3

12

JlabopaTopHnas pabora 3 «O0HapyxeHHE
UTHua0B, YIIeBOAOB, OSIIKOB C TIOMOIIBIO KAYECTBEHHBIX PEaKIIHii»

TaGoparopHas paborad «KaTamuTuaeckas akTHBHOCTh ()epPMEHTOB (Ha puMepe
AMUIIA3bI )»

Krnerounslii ypoBeHb

17

TaGoparopHas pabdora 5 «TexHrka MEKPOCKOTIMPOBAHUS.
«CpaBHEHHE CTPOSHUS KIIETOK PACTCHUM, JKUBOTHBIX TPHUOOB U OAKTEPHil 1O
MUKPOCKOITOM Ha TOTOBBIX MUKPOITPEIapaTax 1 UX OMHCAHUEY.

IaGopaTopHas pabotab «Habmronenne mia3Mom3a 1 IeTIa3MoIn3a B KIIETKax
KOYKHITBI JTyKay.

JlabopaTopnas paborta7 «IIpuroTorienne, paccMaTpUBaHUE U OTIICAaHUE
MUKPOIIPENapaToB KJICTOK PaCTCHUN.

JlabopaTopHas pabota 8 «Habronenne IBMKEHUS ITUTOINIA3MBI Ha TIpUMeEpe
ITrCcTa SI0eH.




JlabopaTopHas pabota9«CpaBHEHHE CTPOCHHSI KIIETOK PACTCHUH, )KUBOTHBIX,
rprOOB U OAKTEPHID».

IIpaktrueckas pabora 1 Penrenre aieMeHTapHBIX 3a/1a4 TI0 MOJICKYJIIPHOM
OHoIOTHH.

Hroro 3a roa. 34 9 1 0 5

OueHUBaHNE MPOEKTHOH Pa0OTHLI IO OUOJOTrNMH

O011He TPeOOBAHUA K MPOECKTHOM PadoTe Mo OUOJIOTHH.

[IpencraBnsiemMblii MPOEKT TOJKEH MUMETh TUTYJBHBIN JIUCT C YKa3aHueM: (aMHIUU, UMEHHU, OTUYECTBA MCIIOJHUTENS M pyKoBOAMUTENs (€if) mpoekrTa,
Ha3BaHUE MPOEKTA, roJja HaMCAaHUs PadOThI, YKa3aHUEM LIl U 3a/1a4 IPOEKTHON PabOTHI.

Copep:xaHue MPOEKTHON pabOThI TOJKHO BKJIIOUATh TaKWE Pa3/ieibl, KaK:

— BBEJICHHE, B KOTOPOM OOOCHOBBIBAETCS AKTYaJIbHOCTh BRIOPAaHHOW MIJIM pacCMaTPUBAEMOM MTPOOIEMBI;
— MECTO ¥ BpeMsl BHITIOJTHEHUS PaOOTHI;
— KPAaTKOC OIMNCAaHUC UCIIOJIb3YCMbIX MCTOAUK C CChIJIKAMH Ha UX aBTOPOB (GCJ'II/I TaKOBBIC H€O6XO,Z[I/IMBI JJIA paGOTBI MU UCIIOJIB30BAJIUCH B H€I>'I),
— CHCTeMaTU3UpOBaHHBIE, 00pabOTaHHBIEC PE3YNIbTAThl HCCIEIOBAHUML;
— BBIBOJIbI, C/IETIaHHBIE TIOCTIE 3aBEPILIECHUS pa0OTHI HAl IPOEKTOM;
— TMpPaKTUYECKOE UCIIOIb30BAHUE PE3YJIHTATOB MPOEKTA,
— coluanbHasi 3HAUUMOCTb [TPOEKTA;
— mpwioxeHue: Gororpadun, CXeMbl, YEPTEKHU, TepOaApUH, TAOIUIIBI CO CTATUCTUYECKUMHU TaHHBIMU U T.JI.
Kpurtepun o1ieHKH NPOEKTOB MO 0MOJIOTUH:

— YETKOCTb MOCTABJICHHOMW IIeJTN 1 33/1a4;

— TEeMaTH4YecKas aKTyaJIbHOCTh U 00hEM HCIIOJIb30BAaHHOH JINTEPATYPHI;

— 00OCHOBAHHOCTbH BBHIOPAHHBIX METOIUK ISl IIPOBEJICHUS UCCIICIOBAHMIA,

— TIOJHOTA PAcKPBITUS BEIOPAHHOW TEMBI ITPOEKTA;

— 000CHOBaHHOCTH BBIBOJIOB M UX COOTBETCTBHE MTOCTABICHHBIM 33/1a4aM;

— YpOBEHb TMIPEACTABICHHBIX MJAHHBIX, TIOTYYCHHBIX B XOJ€ HCCIEIOBaHUS BbIOpaHHOW mpobiembl (00BeKTa), MX o00paboTka (mpu
HEOOXOIUMOCTH);

— aHaJM3 TOJTYYCHHBIX JaHHBIX;

— Hagu4ue B paboTe BBIBOJIA MITH MPAKTHUECKUX PEKOMEHIAITHI;




— KadyecTBO odopMmieHUs palboThl (Hainuue (GoToMaTepHaioB, 3apUCOBOK, CIHMCKA HCIIOJIB3YEMOH JUTEpaTyphl, TepOApHBIX MaTEPHAIOB K
MMPOEKTaM 10 OOTAaHUKE H T.1.).
Kputepuu o11eHKH BBICTYIIEHH S JOKJIATYHKA 110 3a1UTe MPOEKTA:

— 00OCHOBaHHOCTH CTPYKTYPBI JIOKIIA/A;

—  BBIWICHECHHUE TJIABHOTO;

— TIOMHOTA PACKPHITHS BBIOPAHHON TEMAaTUKH UCCIIEIOBAHUS TIPU 3alIUTE;

— HCIOJIB30BAaHUE HATISAHO-UIUIFOCTPATUBHOTO MaTEPHUAIIA;

— KOMIIETEHTHOCTb, 3PYAHUPOBAHHOCTH JOKJIAAUMKa (BBICTYMHAIOIIET0) U YMEHHE €ro OBICTPO OPUEHTHPOBATHCS B CBOEH paboTe mpH OTBETax Ha
BOIIPOCHI, 33/1aBa€Mble KOMHCCHEH (YI€HaAMU KIOPU WIIM SKCIIEPTHOW KOMUCCHEN );

— YpOBEHb NPEJCTaBICHUSA JOKJIaga MO MNpPOoeKTy (YMEHHE INOJIb30BaThCS MPU HU3JO0XKEHHHM JIOKJIaJa M OTBETaX Ha BOMPOCH MaTepualiaMu,
MOJIyYEHHBIMH B XOJ€ MCCIIEJI0BaHHUA), YETKOCTh U SICHOCTH NPHU OTBETAaX Ha BCE BO3HUKAIOIIME B XOJ€ JOKJIaZa BOMPOCH MO MPOEKTY, YTO
SIBIIIETCS. HEOTHEMJIEMBIM TTOKA3aTelIeM CaMOCTOSTEIbHOCTH BBITIOJIHEHUSI pa0OTHI 110 BEIOpAaHHOU TeMe.

—  Kanendapno - memamuueckoe nnanuposanue «sHOJIOTHA, 10 KJIACCy
1 yac B Hexenro, Bcero 34 4(0a30Bblil YpOBEHb)
(YueOnuk: buonorus. 10ki.: yueOHuK 11 o01ieodpazoBarenbHbIxX yupexaenuit / A.A.Kamenckuii, B.B.ITaceunnk, A.M.Py6uos: - M.,
[Tpoceemienue. 2019»)

Ne Tema ypoka/ Tun ypoka Ilnanupyemblie 00pa3oBaTe/ibHbIe Pe3y/IbTATHI Jara
/i (B coorBeTcTBUU ¢ PI'OC)
npeaAMeTHbIe MeTalnpeIMeTHbIe JHYHOCTHBIE IJ1aH dakr
YYJ
buosorus B cucreme Hayk HNmers OmnpenensaTs MecTo Bocnuranue y
Bsoonwuii OpeACTaBICHUC O OHMOJIOTHH B CUCTEME HaYK. ydJamuxcsi — 9yBCTBa
Axmyanuzayus 3Hanul Omosoruu, Kak Hayke | OreHuBaTh BKJIAL ropaocTu 3a
IIpoexm Ne 1 «buonozus ¢ npogheccuaxyn 0 XUBOW TIpUpOAEC; O Pa3INYHBIX YYEHBIX- POCCHICKYIO
1/1 | http://school- npodeccusx, GUOJIOrOB B Pa3BUTHE HAYKH OHMOJIOTHYECKYIO
collection.edu.ru/catalog/res/422df765- | ces3zanHbBIX ¢ | Guomorun HAyKYy.
ggg?20%580%21/6;"0?2_?&39‘;75]:(1'22fa' YPOBHEBOM Briaenats ocHOBHBIE
-£890- ac C v HHTY CTCCTBCHHD
OpPraHu3alMy  KUBOU | METOJBI OMOIOTMYECKHX CpeCK & CHHBIM



http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&

2/2

OOBEKT n3yueHus OUOIOTHH

Beceoa ¢ snemenmamu 0b6bsicHenusl,
cocmaeieHue madauyol

http://school-
collection.edu.ru/catalog/res/0032fal5-
be2a-43ea-bd42-
700b4ad4009d/?from=31bfe906-806a-
46a9-bad0-570771054967&

3/3

Merozasl Hay4HOTO
[I03HAHUA B OMOJIOTUHA

JlabopaTopnas padora 1
«Hcnonb3oBaHue pa3InYHbIX
MeTO/10B NIPH

U3yYeHHH OHOJIOTHYeCKHUX

00bEKTOB
Komburuposannwiil.

http://school-
collection.edu.ru/catalog/res/2a0feca3-

05a8-485d-9d46-
d426¢b31a244/?from=31bfe906-806a-
46a9-bad0-570771054967&

4/4

Bbuonornyeckue cucTeMEbl
U UX CBOICTBa
JladopaTopHas padora 2

«MexaHu3MBbI caMOperyJIsaIum».
Komburuposannwiil.

http://school-
collection.edu.ru/catalog/res/014e998e-

e4d6-3e59-29ac-
518b41210546/?from=da9175fd-22fa-
068f-2e58-74406ac727c3&

PUPOJIBIL.

3HaHue OHOJIOTH-
YEeCKUX HAyK H
00BEKTOB MIX U3Y-
YeHHS. 3HAHUE
MPU3HAKOB KUBBIX
OpraHU3MOB, YMEHHUE
JaBaTh UM
XapaKTEePUCTHKY.
Paznauuenne 00b-
€KTOB KHUBOU U
HEKUBOU MPUPOMBI.
3HaHue u
COONI0ICHNE TIPABUII
paboTHI B KabUHETE
OHMoJIOTHH

HCCICOOBaHHHU.

OOBSICHATH 3HAUCHUC
OMOJIOTHH JUTA TOHUMAaHUS
Hay4yHOU KapTHUHbBI MUpa

CocraBneHue Ha OCHOBE
paboThl

C Y4eOHHKOM U JIpYyTHUMHU
WH(pOPMaITMOHHBIMHU
HMCTOYHUKAMHU CXEMBI,
PAaCKpBIBAIOIIEH 3TaIbl
MIPOBEICHUS

HAy4YHOTO MCCIIEI0BaHUs U
WX B3aUMOCBSI3b.

YMenue onpenensaTh Ueib
ypOKa U CTaBUThH 3a/1a4H,
HEOOXOIUMBIE IS €€
JOCTYKEHHUSL.

YMeHue BOCIpUHUMATh

nHGOpPMAITUIO HA CITYX,
paboTarth B COCTaBe
TBOPYECKUX IPYIIIL.

HayKaM.

ITornmanue MHO-
roo0paswsi ¥ eIMHCTBA
YKBOU MPUPOJIBI HA
OCHOBAHWH 3HAHUH O
MIPU3HAKAX KUBOTO.

Peanuszamuu
ATUYECKUX YCTAHOBOK
10 OTHOILIEHUIO K
OMOJIOTUYECKHUM
OTKpBITI/I}IM,
HUCCJICOOBAHUSIM U UX
pe3ynbTaram;



http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&

5/5

O0o0mawmMii ypok mo reme:
«buoJiorus B cucTeMe HayK.
MeToabl HAY4YHOT 0

MO3HAHUS B OMOJIOTHI»
(xoHTpOJIBLHBI TecT 1)

Ypox 0b60bwenus u cucmemamuzayuu
3HAHUU

6/1

MonekynsapHbIi YPOBEHbB:
o0111as1 XapaKTepUCTUKA

YPOK U3Y4eHUsA U nepeudHoco 3aKpenjieHus
BHAHU
https://www.yaklass.ru/p/biologia/obsc
hie-biologicheskie-
zakonomernosti/predmet-biologii-
16129/ctlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-161

712

Heopranunueckue BeliecTna:
BOJIa, COJIH
Komburuposannwiil.

http://school-
collection.edu.ru/catalog/res/47913833

-41ce-50fc-0459-
816a0b92378f/?from=da9175fd-22fa-
068f-2e58-74406ac727c3&

8/3

JIunuapl, UX cTpoeHHue U GYHKIUH.

Kombunuposannwiti

http://school-
collection.edu.ru/catalog/res/000004af-
1000-4ddd-2d7c-
070046bc4327/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

3HaTh OCHOBHEIC
METOJIbI U3YyUYCHUS
KJIETKH; IMETh
MIPE/ICTABIICHHE 0
MOJIEKYJIIPHOM
YPOBHE OpraHU3aIuu
JKHBOTO. 3HaTh
COCTaB, CTPOEHUE U
byHKIAHA
OpraHUYECKUX
BEIISCTB, BXOIAIIMX
B COCTaB >XKHBOTO;

3HaTh ONpeaeIIEeHNE
OCHOBOTIOJIaraomx
MTOHATHUM:

aTOMBbI U MOJIEKYJIbI,
OpraHUYECKUE U
HEOpraHUYecKue
BELIECTBA,
KOBaJICHTHAs

CBSI3b,
MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI,
OMOTIOTUMEPHI:
TOMOIIOJIUMEPHI U
reTepOIOINMEPHI.

Ocobennoctu

Onpenenars Npeamer,
3a/1a4M U METOIbI
HCCIeA0BaHUS IIUTOIOTHI
KaK HayKH.
OOBSCHATH 3HAUCHUE
LUTOJIOTUYECKUX
HUCCIEeAOBaHUN IS
pa3BUTHS OMOJIOTHH U
APYTUX OMOIOTUYECKUX
HayK
OOBSCHATH 3HAUCHUE
KJICTOYHOU TEOPHUH ISt
pa3BUTHS OMOJIOTUI
CpaBHUBaTh XUMHYECKUN
COCTaB KHUBBIX
OpraHU3MOB U Tell
HEKUBOU MIPUPOJBI,
JIeNaTh BBIBOJIbI HA OCHOBE
CpaBHEHUS.
OOBACHATHPOIID
HEOPraHUYEeCKHUX U
OpraHUYECKUX
BEUIECTB B KJIETKE
XapakTepu3oBaTh KIETKY
KaK CTPYKTYPHYIO €IUHUILY
KUBOTO.

YMeTh 00BSICHATD
HEOOXO0IMMOCTh
3HAaHUM O KJICTOYHOM
TEOPUU IS
MMOHUMAaHUs €IMHCTBA
CTpOCHUS U
(GyHKIIMOHUPOBAHUS
OpPTaHHYECKOTO MUPA.

OsnageHue
WHTEJUICKTYJIbHBIMU
YMEHUSAMH:
JIOKa3bIBaTh, CTPOUTH
paccyxaeHus,
aHAJM3UPOBATh,
JIeNaTh BBIBOJIBI.

CdopMHupOBaHHOCTH
IIO3HABATCIIbHBIX
WHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX Ha
I/I3y‘-I€HI/I€ TCEMBI.
Bnanenue
COCTAaBJIAOIIINMHA
y4eOHO-
HCCJIeI0BATEIbCKOM
JeITEIbHOCTBIO.

VYMeTs 00BACHATEL U



https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

9/4

YrneBojibl, UX CTPOCHHUE U

byHKIHH.
Kombunuposarnnwiti

http://school-
collection.edu.ru/catalog/res/000004ac-

1000-4ddd-a376-
4d0046bc4326/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

10/5

benku, cocras u cTpyKTypa.
Kombunuposannwiii, sbibopounas
npogepka mempaoet

http://school-
collection.edu.ru/catalog/res/000004aa-
1000-4ddd-2387-
320046bc4324/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

11/6

benku. ®ynknuu 6emKoB

KomOuHMpoBaHHbIH

http://school-
collection.edu.ru/catalog/res/000004ab-

1000-4ddd-40a7-
5a0046bc4324/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

12/7

JlaGopaTopHas padora 3
«O0Hapy:xeHue

JIunuaos, yrieBoaoB, 0€JKOB C
NMOMOIIbI) KA4eCTBEHHBIX
peakuuii»

YPOK -npakmuKym

13/8

®epmeHTsl - buonornyeckue
KaTaJIn3aTOPHI.

JlabopaTopnasi paGora 4
«Karanurtuveckast
AKTHBHOCTH (DepPMEHTOB (HA

XUMUYECKOTO
coCcTaBa JKHUBBIX Op-
raHU3MOB.

Heoprannueckue u
BEIECTBA. Ponp
BOJbl, MHHEPAIBHBIX
COJIel B OpraHu3Me.

OcobeHHOCTH
XUMHYECKOTO
COCTaBa JXHUBBIX Op-
raHU3MOB.

Opranuueckue
BEILICCTBA. Pons
YIJIEBOAOB, JIMIUIOB,
OEJIKOB,
HYKJIEMHOBBIX
kuciaor, ATDd B
OpraHu3Me

MexaHu3M IeUCTBUS
KaTaJan3aTopoB B
XUMHYECKHX
peakuusx. JHEepPrus
aKTUBAIUH.
Crtpoenue depmenTa:
AKTUBHBIN LIEHTD,
cyOcTpaTHas
CHEeM(PUIHOCTD.
KodepmeHTsL.
Otnuuus pepMeHTOB
OT XUMHUYECKHUX
KaTaJlu3aTOPOB.
benku-akTuBaTOpHI U
Oenku-

WHTUOUTOPHI

Pa3Butre nozHaBaTenbHOTO
UHTEpeca K

M3y4YEHUI0 OMOJIOTHHU U
MCKIPCAMCTHBIX

3HAHUU MPU U3YYEHUHU
Marepuaia o

XUMHUYECKUX CBSI3SX B
MOJICKYJIaX BCIICCTB,
HCKYCCTBCHHOM IOJIYUYCHUU
OpPraHUYECKUX

BEILECTB U Jp.

Pemenne Onosornyeckux
3a/1a4 B [EISIX
noarotosku K EI'D.

[IpoBoUTH OMOTIOTHYECKHE
HUCCICIOBAHUS nu acJiaTb
BBIBO/IBI Ha OCHOBE
[IOIy4YE€HHBIX PE3yJILTATOB.

[IpuMeHAT, MOACTH U CXEMBI
JUIS  pemieHus] Y4YeOHBIX W
MMO3HABaTENbHBIX 33/1a4;

Bnagers npuémamu
CMBICJIOBOI'O UTCHHS,
COCTAaBJIATDH TC3UCHI U IIJIAHBbI -
KOHCIICKTEI 110 pe3yJibTaTaM
9TeHUsT; KIIaCCU(PUITMPOBATH
U BBIOMpATh KPUTEPUH IS
KJ1accu(puKaImm.

NPUMEHSTh 3HAHUS B
MPAKTUYECKOU
NEeSITEIIbBHOCTH

VYBaXUTEIBHO
OTHOCHTBCS K
YUYUTEIIO U
OJIHOKJIACCHUKAM.

Haxoauts BeIXOI U3
CIIOPHBIX CUTYaLlUM.

Kputnunoe
OTHOIIICHUE K CBOUM
MOCTYTIKaM,
OCO3HAHHE
OTBETCTBEHHOCTH 34
HX IOCJICACTBUS.
Ilonnmanue 3HaYCHUS
o0OydeHus is
IIOBCEIHEBHOM XU3HU.

dopmupoBaHHe
COOCTBEHHOM
MO3UIUH 110
OTHOILIEHHUIO K
OHMOJI0rnYeCcKOon
uHopManuu,
MOJTy4aeMoi

U3 pa3HbIX
HUCTOYHUKOB.
PazButue
MO3HABATEIBHOTO
WHTEpeca npu



http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

npuMepe aMUJIa3bl)»

Kombunuposannwiil

14/9

O6o0mawmuii ypok mno teme
«XHMHYECKHH COCTAB KJIETKN»

(KOHTPOJIBHBII TeCT 2)
Ypoxk obobwenus u cucmemamusayuu
SHAHUT

15/10

HYKJ'IGI/IHOBBIG KHCJIOTHI.

JHK u PHK

Kombunuposarnnwiti

IIpoexm Ne 2 «Hcmopusa omKkpoimusn
JIHK u PHK»

http://school-
collection.edu.ru/catalog/res/000004b3
-1000-4ddd-4683-
400046bc4327/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

16/11

AT® u npyrue HyKJICOTHUIBI.
Burtamunsl

Kombunuposannwiti

Ilpoekm Ne 3 «Hcmopus omkpvimusn
eumamunos. 3adoneeanusn cea3anHvle ¢
HEeOOCMAMmMKOM GUMAMUHO8)

17/12

Bupycsl

Kombunuposannulii.

IIpoexm Ne 4 «Mukpockonuueckue epazcu
yenoeexa

http://school-
collection.edu.ru/catalog/res/000004cd-
1000-4ddd-f42a-
270046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

3HaTh 0 BUpycax Kak
HEKJICTOUHBIX (hopmax
KHU3HH.

U3y4CHNHU
JIOTIOJTHUTEIHLHOTO
Marepuaia
yueOHHKa



http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

18/13

O0o0mawmmii ypok mo reme
«MoJiekyJISIpHBIIl YPOBEHb
OPraHU3alyHU KMBOM MPUPOABD)

(KOHTPOJILHBIH TeCT 3)
Ypok obobwenus u cucmemamuzayuu
SHaHUt

19/1

Kierounslii ypoBeHb: o0Ias
xapakrepucTtuka. Kierounas
Teopus

JladopaTopHas padora 5
TexHHKa MUKPOCKOIUPOBAHUAK
CpaBHeHMe CTPOEHUS KJIETOK
pacTeHui, ;)KUBOTHBIX

rpudoB 1 6aKkTepuii Mo
MHMKPOCKOIIOM Ha

roTOBbIX MUKpOIpenaparax u ux
ONHCAHME).

Beoomnwuii. Akmyanuzayus 3nanuii

https://www.yaklass.ru/p/biologia/obsc
hie-biologicheskie-
zakonomernosti/predmet-biologii-
16129/otlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-161

20/2

CTpoeHME KIIETKHU.

Knerounas memOpana.
[uromnna3zma. Kinerounsiit
ueHrtp. Lurockener
JlaGoparopHasi pabdora 6
«Haobmonenue

IJ1a3MOJIN3a M JelJIa3Mo0/IM3a B
KJIeTKaX

3HaTh OCHOBHEIC
METO/Ibl U3YUCHUS
KJIETKH; OCHOBHBIC
TOJIOKCHUS
KJICTOYHOU TEOPUH;
HMMETh MPEJICTABICHUE
0 KJIETOYHOM YPOBHE
OpraHMu3alM KUBOTO

Omnpenenenue
OCHOBOTIOJIararoImx
TOHSITHM:
LUTOJIOTUSI, METOIbI
W3YYCHHSI KIICTKH,
yABTpACHTPUPYTHUPO
BaHUE, KJICTOYHAS
TEopusl.

3HaTh 0COOEHHOCTH
CTPOCHHS KIETKH
SYKapUOT H
MIPOKapHUOT.

CtpoeHue KIETKH.
CxoactBo
MIPUHITUTIOB
MMOCTPOCHHUSI KIICTKH.
OCHOBHbBIE YaCTH U
OpTaHOU[IBI KICTKH,
X QyHKIHH

Onpenensats Opeamer,
3a4a4u U MCTOAbI
HCCIIEI0BAHUS [IUTOJIOTUN
KaK HayKH.

OOBACHATE 3HAYEHHUE
LUTOJIOTMYECKHUX
HUCCIIEIOBAHUN UIA
pa3BUTHS OMOJIOTUH H
IPYTUX OMOTOTHYECKUX
HayK

OOBACHITH 3HAUECHUE
KJICTOYHOW TEOPHUH ISt
pa3BUTUS OMOJIOTUI

XapakTepu3oBaTh KIETKY
KaK CTPYKTYPHYIO
CANHUIY KUBOTO.

Beiensts cyuiecTBeHHbIE
IIPU3HAKU CTPOCHUS
KJICTKH.

Pasnmuuares Ha Tabnumax u
TOTOBBIX
MUKpOTIpernaparax

YMeTh 00BSICHATD
HEO0XO0IMMOCTh
3HaHUM O KJIICTOYHOM
TEOPUU IS
MMOHUMAaHUs €IMHCTBA
CTpOEHUS U
(GyHKIIMOHUPOBAHUS
OpPTaHHYECKOTO MUPA.

OBiagenue
I/IHTeJ'I.HeKTyaJIBHBIMI/I
YMEHUSMH:
JOKa3bIBAaTh, CTpOI/ITI:
paccyXIeHus,
aHAJIU3UPOBATh,
JIeJIaTh BBIBOJKI.

CdopMHupoOBaHHOCTH
IIO3HABATCIIbHBIX
WHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX Ha
I/I3y‘-I€HI/I€ TCEMBI.
Bnanenue
COCTAaBJIAOIIINMHA
y4eOHO-
HCCJIeI0BaTEIbCKOM
EeITEIbHOCTEIO.

VYMerb 00BACHATDH U
MPUMCHSTH 3HAHHS B



https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161

KOKMIBI JYKa».

beceoa

http://school-
collection.edu.ru/catalog/res/000004c2-

1000-4ddd-55de-
400046bc432¢/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

21/3

Pu6ocomsr. Snpo
DHAOIUIa3MAaTHUECKAs CETh.

Kombunuposannuii.

http://school-
collection.edu.ru/catalog/res/000004c6-

1000-4ddd-7e24-
5f0046bc432¢c/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

22/4

Baxyomu. Kommnekcl onbaxu.
JInzocomsl.

JlabopaTopnasi paGora 7
«IIpurorosyenue,
paccMaTpHBaHue H ONMCAHME
MHKPOIIPEenapaToB KJIETOK
pacTeHnin».

Kombunuposannuii.

http://school-
collection.edu.ru/catalog/res/000004c5-

1000-4ddd-75da-
5b0046bc432c¢/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

23/5

MurtoxoHapuu.
[Tnactuael. OpraHou bl ABUKEHUS.
KieTounsie BKITIOUEHUS.

Onpenenenue
OCHOBOITOJIAral0IINX
MMOHATHH,
XapaKTepPU3YIOIINX
0COOCHHOCTH

CTPOEHMS OPraHOMI0B

KIJICTKH.

3HaTh 00 00OMeHe
BEILECTB U
MpeBpaliecHue
SHEPIUH KaK OCHOBE
KN3HCACATCIIBHOCTHU
KIJIETKH.

HNwmets
MPEACTABICHHUE O
reHe, KOJIOHE,
AHTHKOJOHE,
TpPUILIETE, 3HATH
0COOCHHOCTH
MIPOILIECCOB
TPAHCIAIUU U
TPAHCKPHITIIHH.

3HAaTh CII0COObI

IMUTaHUs OPraHu3MoOB.

Nmets
MpeICTaBICHHE O
(hazax MuTO3a,
nporecce
peIyTUTUKAIIH,
KU3HEHHOM IIHKIIe
KJIeTKH, HHTep(haze

3HaTh NPOLECCHI

OCHOBHBIC YaCTHU U
OpraHon bl KJICTKH.

HaOmromate ¥ ONKUCHIBATH
KJICTKH HAa T'OTOBBIX
MUKpOTIpernaparax

OOBSACHATH 0COOEHHOCTH
KJIETOYHOTO CTPOCHHUS
OpraHu3MoB. BBIABIATH
B3alMOCBS3H MEKIY
CTpOEHUEM U QYHKIHSIMU
KJIETOK.

[TpoBOIUTH OHMOIOTHYECKHE
HCCIIEIOBAHUS U JI€TIATh
BBIBOJIBI HA OCHOBE
IIOJIyY€HHBIX PE3YIbTaTOB.

CpaBHUBAThH CTPOEHUE
JYKapUOTHUYECKUX U
MPOKAPUOTHUUECKUX KIETOK
Ha OCHOBE aHaJln3a
MOJIy4YE€HHBIX JaHHBIX

Briiensite cyniecTBeHHbIE
MIPU3HAKH MTPOLIECCOB
oOMeHa BEIIeCTB.
OOBACHATH KOCMHYECKYIO
poJib pOTOCHHTE3a B
ounochepe

BBII[GJ'DITB CYHICCTBCHHBIC
NpU3HAKH Tporiecca

MPAKTUYECKOU
ACATCIIbHOCTU

VYBaXUTEIBHO
OTHOCHTBCS K
YUYUTEIO U
OJIHOKJIACCHUKAM.

Haxonuths BeIXOO U3
CIIOPHBIX CUTYyallWi.

[IpogyxTuBHOE
oO1IeHuE U
B3aUMOJICUCTBHE

B IIpo1iecce
COBMECTHOM yueOHOM
JIESITSIIEHOCTH C
YUYETOM TTO3UITAN
JIPYTHX
YYaCTHUKOB
JeATEIbHOCTH TpU
00CyXIeHUN
BIIMSHHUA
HapKOT€HHBIX
BCIIICCTB HA
MIPOIIECCHI B KIIETKE.
Hcnonp3oBanue
cpencts UKT B
peuieHuun
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX
3aJ1a4.

OBazeHne METOIaAMU
Hay4HOTO ITO3HAHMS,



http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

JlaGopaTtopHas pabora8
«Habaronenune

ABHMKEHHS] IUTOIJIA3Mbl HA
npuMepe JUCTA
J101€en».

Kombunuposannuiil.

http://school-
collection.edu.ru/catalog/res/000004be-

1000-4ddd-e4bf-
320046bc4329/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

24/6 | OCOOEHHOCTH CTPOCHUS KIIETOK
MIPOKAPUOT U
DyKapHuoT.
JlabopaTopnasi paGora 9
«CpaBHeHue
CTPOEHHUH KJIETOK pacTeHHH,
JKHBOTHBIX,
rpu0oB u GaKTepuiD».
Kombunuposarnnwiti
http://school-
collection.edu.ru/catalog/res/000004ca-
1000-4ddd-28fc-
1c0046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

25/7 | O0oOmAIONIHii YPOK 110 TeMe

«Oc00eHHOCTH CTPOEHUS KJIETOK
’KMBBIX OPTaHU3MOB»

(KOHTPOJILHBIN TecT 4)
Ypoxk obobwenus u cucmemamusayuu
3HaHUt

KU3HCACATCIIBHOCTH
KIICTKH.

Omnpenenenue
OCHOBOIIOJIAraloIIuX
MOHSTHM:

OOMEH BEILIECTB,
SHEPreTUYECKUN
oOMeH,
IUIACTUYECKHIT OOMEH,
MeTabomu3M. I'mukon
n3. Knerounoe
npixanue. [uki
Kpeoca.
Jp1xaTenpHast 1eTIb.
OKHCIIUTEIIBHOE
dbochopmmmpoBanue.
Nmern
MPEACTABICHHUE O
THIAX KJIECTOYHOTO
nuTanus. GOTOCUHTE3
1 XEMOCHHTE3
3HaTh, KaKk
MIPOUCXOJISAT
OCHOBHEIE dTambl
OnocuHTe3a Oeika.
XpaHeHHe, repeaava
51

peanu3anus
HaCJICJICTBEHHOM
nH(popManuu B
KJIETKE. Y METh
MOJIB30BATHCS
TCHETHYECKUM
KOJIOM.

Pemarn

OnocuHTE3a OEJIKOB U €T0
MCXaHU3M

BrinensTs cyniecTBeHHbBIS
MIPU3HAKHU TIPOIIECCOB

KU3ZHEJEATEIbHOCTH
KJIETKHU.

OOBSACHATD  MEXaHU3MBI
pEeryJsiiik  TPOLIECCOB

KHU3HEIEATSITLHOCTH B
kietke. OnpeaensiTh MATO3
KaK OCHOBY O€CITOJIOro
Pa3MHOXXEHHS U POCTa

[TocTpoenue MeHTaIbHOM
KapThl [IOHATUI
OTpaXKaroLIEH CYIIHOCTh
I10JIOBOTO

Pa3MHOKEHHUS OPTraHU3MOB.

[TponykTrBHOE OOIIICHUE 1
B3aNMMOJICHCTBHE

B MPOLIECCE COBMECTHOM
y4eOHOI

JESITETbHOCTHU C YYETOM
MO3ULIMH IPYTUX
YYaCTHHUKOB JIESITEIBbHOCTH
npu 00CY>KIACHUU
BOIPOCOB MEMOTHUYECKOTO
JICIICHUS KIICTKH.

OBiageHne METOIAMHU
HAy4YHOTO IMO3HAHHUS B

UCTIOJIb3YEMBIMU TIPU
OMOJOTUYECKHIX
UCCIICIOBAHMSIX B
nporecce
BBITTOJTHEHHSI
71a00paTOPHBIX
pabor.



http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

26/8

OOMeH BelecTB U MpeBpaIicHue
SHEPTUU B KJICTKE.

YPOK‘ U3YUEHUSA U NEePBUHHOCO 3AKPENIeHUs
3HAHUIL.

http://school-
collection.edu.ru/catalog/res/000004d3
-1000-4ddd-3e77-
490046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

27/9

DHEpPreTUYeCKUii 0OMEH B KJIETKE.
Komburuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004d6
-1000-4ddd-2625-
370046bc432f/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

28/10

THIIBI KJIIETOYHOTO ITUTAHUS.

DOTOCUHTE3 U XEMOCUHTE3.
Kombunuposannwiil.

IlIpoexm Ne 5 «Imom yousumenvhulii
XeMocunmes»

http://school-
collection.edu.ru/catalog/res/000004da-

1000-4ddd-9d26-
5e0046bc432f/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

29/11

[TnacTnyeckuii 0OMeH: OMOCHUHTES

0enKoB
Komburuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004d4

OHOJIOrHYEeCKHe
3aJla4u, CBSI3aHHEIC

C OTpeaeIcHuEM
IIOCIICJOBATEIIbHOCTH
HYKJIEMHOBBIX KHUCJIOT
1 YCTaHOBJICHHUEM
COOTBETCTBUI MEXKITY
HEeH u
IIOCIICJOBATEIHLHOCTh
O aMHUHOKMCJIOT B
MEITHC.

3aJ]a4H 10
MOJIEKYJIAPHON
ouoaoruu

MpoIIecCce CPAaBHUBAHUS
MPOLIECCOB MUTO3a U
Meii03a, POIECCOB
00pa3oBaHMsI MY>KCKUX U
YKEHCKHX TTOJIOBBIX KJIETOK y
YyeJIoBEKa.

JleMOHCTpanus HaBbIKOB
[T03HABATEIbHOU
pedexcun



http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

-1000-4ddd-a759-
4d0046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&
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Perynsauus TpaHCKpUIIIIUKA U
TpaHCJISII_II/II/I B KJICTKC

Y OpraHu3Me.

Komburuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004d4
-1000-4ddd-a759-
4d0046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&
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[enenue knetku. MuTos.
Kombunuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004de-
1000-4ddd-bb28-
190046bc4330/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&
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[enenue knetku. Menos.
ITonoBrle KiIeTKH

IIpakTnyeckasi padora «Pemenue
3JIeMEeHTApPHBIX 32124 MO
MOJIEKYJISIPHO OMOJIOTHM.
Kombunuposannulii.

http://school-
collection.edu.ru/catalog/res/000004ec-
1000-4ddd-4951-
3b0046bc4334/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&



http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
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O06o0marmmii ypoxk mo reme
«KJ1eTOYHBbIi YPOBEHb
OPraHU3alyHU KMBOM MPUPOABD)
(KOHTPOJILHBIH TECT 5)

Ypoxk obobwenus u cucmemamusayuu
3HaHUt

34/16

O6o0marmuii ypox
KOH(EpeHIHs TI0 UToram
y4e0HO-HCCIIeIOBATEIbCKON
Y MIPOCKTHOM JIeSITeTbHOCTH

Ypox 0b60bwenus u cucmemamuzayuu




